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UNITED STATES PATENT OFFICE 

2,459,741 

RESILIENT MOUNTING 

he Roy M. Kubaugh, Akron, Ohio, assignor to The 
Firestone Tire & Rubber Company, Akron, 
Ohio, a corporation of Ohio 

Original application October 27, 1942, Serial. No. 
463405, now Patent No. 2,367,830, dated Janu- 
ary 23, 1945. Divided and this application 
August 21. 1944, Serial No. 550,449 > 

3 Claims. (CI. 248— 358) 

1 2 

This Invention relates to resilient mountings were believed to be capable of improvement in 
and more especially it relates to improved resll- their vibration-dampening characteristic, that is, 
lent mountings comprising rubber such as are their transmission it y could be decreased, 
used for vibration Insulators or for other yield- The improving of the prior resilient mountings 
ing or flexible connections interposed between 0 according to the present invention is based on 
supporting and supported structures. the theory that:. 

The chief objects of the invention are to pro- The natural frequency of a rubber mounting 
vide in an improved manner for reducing the is given closely by the formula. 
sag or permanent set of the rubber element or 313 
elements of resilient mountings of the character ^""TTx 
mentioned; to increase the capability of static 7 
deflection of the mounting and thereby to re- cycles per second wherein 7n=natural or resonant 
duce its natural frequency of vibration. More frequency, and d=deflectibn in inches under 
specifically the invention aims to provide a simple static load, 
means for obtaining pre-compression of the rub- 16 TransmissibiUtyis givenby: 
ber structure of resilient mountings of the char- l . . 

acter mentioned and thereby to achieve the at- F ' ~7~f4\* : ~ 

tendant benefits of such pre-compression; and \7nJ ~C- 

to provide means whereby the amount of pre- ' „ M ' 

compression of the rubber may be changed. 2 P wherein F==transmisslbUlty and /d=the disturb- 

Por illustrative purposes, the invention will be ln * frequency. These formulae clearly show that 
shown and described with relation to the resll- ln 0T *** to decrease transmlssibility, the /n should 
lent mounting shown in Pig. 4 of U. 8. Patent be as low as possible, and that the static deflec- 
No 2 047 493 to Curt Saurer. issued July 14, 1936, t,on P e * unit load should be as great as possible 
upon 'which mounting the present invention is an «5 consistent with required stability, allowable 
improvement. ■ stresses in the rubber etc. In applying the theory 

Of the accompanying drawings : of the Invention to a specific rubber vibration in- . 

Pip. l is a transverse section through one em-. sulator, the aforementioned Saurer mounting is 
bodiment of the invention, in operative associ- employed, and said mounting, in normal condi- 
ation with a supporting structure and. a sup- 80 tlon, l» deformed and narrowed by laterally di- 
ported structure; rected pressure so that the rubber elements there- 

Pig. 2 Is a plan view of the improved mounting of ^ve a determinate amount of precompressibh. 
as seen from line 2—2 of Pig. 1 ; ^ term "pre-compression" as used herein refers 

Pig. 3 is a transverse section through the resll- to compressive stress . of the rubber elements, 
lent unit of the mounting in the unstressed con- 86 malnt ained by the other elements of the mount- 
dition in which it is molded; and tt. irrespective, of the. stresses placed thereon by 

Pigs. 4, 5 and 6 are transverse sections, on a th * structure supported hereby. / 
smaller scale, of other embodiments of the in- Referring to the drawings, there is shown, in 
vention. Fte. 3 thereof a transverse section of. the Saurer 

• This application Is a division of my copending . 40 res *Uent mounting aforementioned, the same 
application. Serial No. 463.505 filed October ,27, being in normal .unstressed : condition: Said 
1942; now Patent No. 2,367,830. mounting is designated as. a whole by the char- 

Resilient mountings of the character mentioned acter S. and consists i of parallej, . spaced-apart, 
commonly are used for supporting vibratory struc- angular lateral strips . 10;-. I Q, composed of . metal, 
? tures- upon -non- vibratory structures, such as the 45 ft metal channel strip II. positioned between the 
niountihg of ah electrical motor or "an Internal strips 10 and parallel thereto, the chahnM. pref- 
6 cpmbusUon engine upon a floor or celling. Also er ably, being inverted so tjiat! its base is upper- 
-'they are used for mounting a vehicle motor upon most and the entire strip being somewhat.' ele- 

* the frame of the vehicle. In either case an im- vated with relation to the strips JO,. and, cushions 
: portaht function of the mounting is to absorb 50 '2. 12 of resilient rubber yulcanl^d .to the re- 
and/or suppress the motor vibrations and pre- • spective lateral faces of the. channel and to the 
venfcbr retard^their transmission to the support- adjacent lateral faces of ^ ..re^ectiye angle 
ing ;&ructureV ^Although prior rubber mountings. . strips 10. At least the bottom face of each cush- 
such as' tiie Saurer mounting aforementioned, . ion 1 2 is arcuate as shown, the arrangement being 
have given ^ excellent all-around performance, they •§ such that as the channel U is depressed ,or de- 
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fleeted during use the bottom face of each crab- 
ion progressively makes contact with the surf aoe 
II of the supporting structure (not shown) upon 
which the lateral strips are mounted, with the 
result that the cushions offer progressively In* 
creasing resistance to such d eflec ti on . The struc- 
ture may be of any length desired, but preferably 
Is made In relatively long lengths so that shorter 
lengths may be cut therefrom. Both lateral strips 



deformation and deflection of the rubber bodies 
II of the resilient unit as to put said bodies under 
compressive stress, referred to herein as "pre- 
compresslotL" When the channel IS and unit 8 
are fully telescoped, the flanges II of the channel 
are In Juxtaposition with the laterally extending 
legs of the strips 10 of the unit 8, and the bolt 
holes II of the channel are In registry with the 
bolt holes of said strips 10. Thus both elements 



II and the channel strip II are formed with bolt 10 may be secured to an underlying supporting. 



holes, as shown, to receive the bolts that secure 
them to a supporting structure and supported 
structure respectively. Preferably each angle 
strip II Is so shaped that the Included angle de- 
fined by the legs thereof Is greater than 90 de- 
grees, and said strips are so arranged that the 
upstanding legs thereof converge toward each 
other. The lateral legs of the channel II diverge 
from their common base, the arrangement being 



structure II by bolts or cap screws 21 that extend 
through said aligned bolt holes. In the assem- 
bled mounting the bolt holes In the channel 1 1 of 
the resilient unit are In alignment with the aper- 
15 tures II of trje channel structure II. Thus a 
supported structure, shown at II, may be secured 
to the channel of the resilient unit by means of a 
bolt or bolts 22 that extend through the said 
apertures 19, each bolt extending through a 



such that the channel legs and the adjacent legs go water sleeve 21 disposed between the channel 1 1 



of the lateral strips 10 are In substantial paral- 
lelism transversely as well as longitudinally. 

Referring now to Figs. 1 and 2 of the drawings, 
the reslUent unit S Is shown in combination with 
means by which pre -compression is Imparted to 
the rubber elements thereof. As shown therein, 
said means consists of an Inverted channel -like 
structure II having outwardly turned marginal 
flanges II, II. The depth of the channel struc- 
ture II Is somewhat greater than the height of 
the mounting 8, and the greatest width of the 
channel of the structure Is less than the greatest 
width of the mounting 8 between the upstanding 
legs of the lateral strips II thereof. Further- 
more/the sides of the structure II diverge from 
the base thereof at substantially the same angle 
as the Included angle between the respective legs 
of the said lateral strips 10 of the mounting 8. 
Like the latter, the structure II may be made 
Initially In a relatively long length, shorter lengths 
If required being cut therefrom, as Indicated by 
the transverse broken lines, Fig. 2. The channel 
structure II Is reinforced at spaced points 
throughout Its length by re-entrant ribs or webs 
IT, 17 formed diagonally across the rounded cor- 
ners at the Juncture of Its base portion with the 
respective sides of the structure. The flanges II 
of the structure II are formed with bolt holes 
II and the base of the structure Is formed with 
a longitudinal series of centrally positioned aper- 
tures 11. II. The ribs IT, the bolt holes II, and 
■ the apertures II are In alignment transversely of 
the structure, and are so spaced longitudinally of 
the structure that the shortest practical length 



and the supported structure 21. 

Because of the pre-compresslon imparted to 
the rubber bodies of the mounting, the tendency 
of the said bodies to sag or to take a permanent 
25 set Is materially reduced. Furthermore, the rub- 
ber, bodies have greater static deflection than 
they would have if not compressed, with the re- 
sult that the natural frequency of vibration of 
the mounting is reduced. This fact is verifled 
10 by the following test data made with a mounting 
2 inches in length, the rubber bodies being of 40 
durometer hardness as molded. 



Not compressed 



Under pre-compresslon 



Load 


Deflection calculated . 


l^ad 


Inflection cofcolated 


I21be... 
32 lbs... 
S3 lbs... 
42 lbs... 
Mica... 


.OfiO" HjOcyclea/sec.... 
.I00"9.9cycles/9ec . 
.180" *J cycles/sec . 

.200" 7.0 cycles/sfc 

Wfl.28cycles/aee..-- 


11.8 lbs.. 
31.fi lbs.. 
31.3 lbs.. 
39.0 lbs . 
47.6 lbs.. 


.050" H.o eyefea/aoc. 
.100" 9.0 eyctea/aec. 
JOT' 8.1 cyelea/eec. 
.200" 7.0 cycles/see. 
.250" 6.26 eyelet/see. 



The foregoing data clearly shows that the 
natural frequency of vibration Is Inversely pro- 
45 portlonal to the deflection under static load, and 
that the same deflection In a pre -compressed 
mounting may be obtained with a lighter static 
load than In an uncompressed* mounting. 
The Invention provides In a simple manner for 
00 Imparting pre-compresslon to a resilient mount- 
ing unit of the character described, whereby , the 
attendant benefits of pre-compresslon are 
achieved. 

In the embodiment of the Invention shown In 
severed from the structure, as Indicated by the 60 Fig. ** the rubber bodies of the resilient unit 8 
broken lines In Fig. 2, will include at least one are placed under pre-compresslon by means of a 
transverse series of said bolt holes, apertures and channel-like structure of adjustable width, said 
ribs. In an assembled mounting comprising a re- structure comprising a major element II that 
slllent unit 8 and a channel structure IB, the constitutes the base and one side of the channel, 
latter and said resilient unit are the same length, so and a minor element 26 that constitutes the other 



In the assembling of the mounting, the struc- 
ture (• Is forced down upon a unit 8, or alterna- 
tively, the latter is forced Into the channel of 
the structure IB. This operation readily Is ac- 



slde of the channel. The major element Is formed 
on Its base portion, at the ends thereof, with re- 
spective slldeways such as the slideway 27 that 
extends part way across said base as' shown, the 



complished since the sides of the reslUent unit 6 W minor element 26 formed with tongues (not 



shown) that are slidably received In the respec- 
tive sUdeways. The arrangement is such that the 
minor element 26 Is movable relatively of the 
major element 28 to vary the width of the chan- 



and the channel structure. IB are complementally 
sloped. Since the width of the channel structure 
is leas than the width of the resilient unit, such 
telescoping of the members causes the structure 
IB to exert a wedging effect against the outwardly . 70 nel defined thereby. Adjustment of the position 
directed lateral faces of the strips II of the unit of the minor element 26 Is effected by means of an 
8, and thereby to move said strips laterally toward adjusting screw 26 that Is threaded through an 
each other and toward opposite sides of the ear or flange 29 formed integrally with the major 
^bAnw»l 1 1, and to elevate the latter somewhat element 26. the Inner end of said screw bearing 
above its normal position. This results in such 75 against the outwardly presented side of the minor 
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element, the outer end of the screw provided with 
a hand crank 30. The sides of the channel defined 
by the elements 25 and 26 are divergent, and they 
engage the sides of the resilient unit S in the . 
same manner as the channel structure 1 5 previ- 
ously described except that they do not engage the 5 
laterally projecting legs of the angle strips 10 of 
the resilient unit. The resilient unit S is secured 
to a supporting structure 3 1 by bolts 32, 32, which 
bolts on one side of the structure extend through 
respective slots 33 formed in the supporting struc- 
ture, transversely of the position of the mount- 
ing, to enable lateral movement of one strip 10 
of the resilient unit relatively of the other lateral • 
strip 10 thereof. The arrangement Is such that 
any desired pre- compression may be imparted 15 
to the rubber bodies of the resilient unit. 

In the embodiment of the invention shown in 
Pig. 5 the resilient unit S differs from the resil- 
ient units of the other embodiments of the Inven- 
tion in that the angle strip on one side thereof , 20 
designated 35, is formed with a substantial boss 
36, and is formed with transversely extending 
slots 37 for receiving the bolts or cap screws 38 
by which that side of the unit is secured to a sup- 
porting structure 39. Secured to the latter in ^ 
spaced relation to the angle strip 35 aforesaid is 
a bracket 40 having an upstanding portion 
through which is threaded an adjusting screw 41. . 
The inner end of the latter is adapted to operate 
against the face of a boss 36 of the resilient unit, 30 
said face of said boss being perpendicular to the ■ 
. supporting structure, the outer end of the screw 
being provided with a knob 42 by which the screw 
is manually operated. A portion of the structure 
supported by the mounting is shown at 43. The 35 
arrangement provides adjustment means for 
varying the pre -compression of the mounting. 

In the embodiment of the Invention shown in 
Fig. 6 the resilient unit S is mounted in a shallow 
groove 45 in a supporting structure 46. The width 40 
of the groove 45 Is less than the overall width, of 
the unit S so that the positioning of the angle 
strips of the latter In said groove requires said 
strips to be forced toward each other with the re- 
sult that determinate pre-compr ession is imparted 4u 
to the rubber elements of the unit. 

Other modifications may be resorted to with- 
out departing from the spirit of the invention, or 
the scope thereof as defined by the appended 
claims. 

What Is claimed is: 

1. In a resilient mounting of the character de- . 
scribed, the combination of a resilient unit com- 
prising a pair of parallel spaced-apart, angular 
lateral strips each firmly attached to a support- 55 
ing structure, an intermediate strip spaced be- 
tween and somewhat offset from said lateral strips 
and attachable to a supported structure, and a 
pair of cushions of resilient material on opposite 
sides of said intermediate strip each bonded to 00 
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one lateral face thereof and to the confronting 
face of & lateral strip, a bracket secured to the 
supporting structure at one side of the resilient 
unit, an adjusting screw threaded through said 
bracket and engaging one of the lateral strips of 
the resilient unit whereby said latter strip may 
be moved relatively of the other lateral strip 
when said other lateral strip is attached to said 
supporting, structure 1 , and attachment, means 
adapted to retain said movable strip in adjusted 
positions along a transversely extending slot in 
said movable strip. 

2. In a device of the character described, the 
combination of a pair of angular elements, one 
of which is fixed to a supporting structure, and 
the . other is slidably positioned thereon, a U- 
shaped element disposed between said angular 
elements and in elevated relation thereto, a pair 
of resilient members extending from the con- 
fronting faces of the ancular elements to the out- 
wardly presented faces of the U-shaped element 
and bonded to said faces to provide the sole posi- 
tioning means for said U-shaped element, means 
operatively engaging said slidable . angular ele- 
ment for adjusting the position thereof to place 
said resilient members under determinate com- 
preslve stress, and means for securing the slidable 
angular element to the supporting structure in 
all positions of adjustment thereon. 

3. A resilient mounting of the character de- 
scribed having in combination, a supporting struc- 
ture, a pair of spaced lateral strips attached there- 
to, an element positioned intermediate said lat- 
eral strips in spaced relation thereto, a pair of 
resilient elements disposed between the interme- 
diate element and the respective lateral strips 
and bonded thereto, a bracket secured to the sup- 
porting structure at one side of the mounting, and 
a member threaded through said bracket and op- 
eratively engaging one of said lateral strips for 
adjusting the position thereof with relation to the 
other lateral strip, the means attaching the ad- 
justable lateral strip to the supporting structure 
being operable in all positions of adjustment 
thereof. . 

LB ROY M. KUBAUGH. 
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